There are a few reports that suggest involvement of IP3 in signal transduction in plants (8, 15) . However, the connection between the time course of polyphosphoinositide turnover and the elevation of free Ca2" in the cytosol in response to external stimuli has not been documented.
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There are a few reports that suggest involvement of IP3 in signal transduction in plants (8, 15) . However, the connection between the time course of polyphosphoinositide turnover and the elevation of free Ca2" in the cytosol in response to external stimuli has not been documented.
In mammalian systems, the IP3 response is attenuated by a specific phosphatase which removes the phosphate from the 5-position to yield I(1,4)P2 (6, 11, 20) . I(1,4)P2 is further dephosphorylated to IP (13) . In previous studies, neither IP2 nor IP3 was detected in carrot suspension culture cells (18) . One explanation of these data was that IP3, once formed, was rapidly metabolized to inositol and therefore not detected. The question remained as to whether IP3 and IP2 phosphatases were present in plants. In the present experiment, we studied the rate of IP3 metabolism and the effect of inhibitors on IP3 metabolism by both soluble and microsomal membrane enzymes.
MATERIALS AND METHODS
It has been firmly established in a wide variety of animal systems that IP34 plays a central role as second messenger for receptor-mediated Ca" mobilization (2). In plant cells, the role of inositol phosphates in signal transduction is not well established. The evidence suggesting that IP3 is a second messenger in plant cells comes from three different experimental approaches: (a) identification of polyphosphoinositides isolated from the tissue culture cells (3, 7, 10) , and whole plant cells (15) ; (b) characterization of the kinases involved in the metabolism of PI (21) and of a phospholipase C in the plasma membrane which hydrolyzes PIP2 (14) Carrot cells (Daucus carota L.) were grown in suspension culture and maintained by weekly transferring as previously described (4).
Isolation of Microsomes
Cells (1.6 g) were homogenized at 4°C in a ground glass homogenizer in 3 mL of medium consisting of 10 mM KCI, 1 mM EDTA, 2 mM EGTA, 2 mM DTT (freshly added), 20 mM Hepes buffer (pH 7.0) plus 8% sucrose, 1% PVP. The homogenate was centrifuged at 750g for 4 min, the pellet was discarded, and the supernatant was centrifuged at 7,000g for 10 min. The resulting supernatant was centrifuged at 40,000g for 45 min. The pellet was washed by resuspending in 5 mL of homogenizing medium plus 2 mm DTT followed by centrifuging at 40,000g for 20 min and was resuspended in the same medium. The 40,000g supernatant was used as a source of soluble enzymes.
[3H]IP3 Metabolism
The reaction conditions were similar to those reported by Joseph and Williams (11) (Tables I and II) . In mammalian tissues, Li' does not affect the 5-phosphatase activity (6), but is a potent, noncompetitive inhibitor of IP2 phosphatases (1, 13). In our system, even 50 mM Li' had no significant effect on the IP3 metabolism in either the microsomal or soluble fractions. Li' inhibited IP2 metabolism in the soluble fraction about 25% (Table II) . These results are consistent with those of I-1-P phosphatase activity from pollen (12) (18) . Since the soluble fraction contained the highest rate of IP3 metabolism and since the vacuole has been found to be the IP3-sensitive calcium store (16, 19) in plant cells, it remains to be proven as to whether or not IP3 could reach the tonoplast prior to being metabolized in vivo. These data bring into question the potential role of IP3 as a second messenger and should be an important consideration in studying phosphoinositide metabolism in plant cells.
